April 5, 2013

M. Rasha Allen

Aldr Permitting Seotion
Fureau of Arr

Kansas Department of Health aod Bovironment
P00 W Jackson, Suite 310

Topeka, K& 66612-1366

Re:  Response to Questions/Comnients . \,
Congtruction Formit Application for Naphtha Fractionation Project \ Y 5‘& W
Source [ No. (0150004 - Froutier El Dorado Refining LLC -
El Dorado, Kansas

Trear Ms. Allen:

Frontier B Dorade Refining LLO (FEDR) is submitiiog this fetfer in response fo your
gquestion/comrents in the March 11, 2013 emdli related to the Constrnetion Pemnit Application for
the Naphths Fractionation Project {NF 1), Pervour request, FEDR undersiands that youw need
additional information to complete your review, The TESPODSE to each ol vour requests is puwuiui
in the attaclunent. Bach corment/gquestion in your request i lsted followed by FEDR ¢ respomse fo
“italics”.

I viou have any qusstions or comments regarding (his subnxittal, please contactme at (316) 321
8478,

Sincerely,

Adgs (30018

Andrew Beand
Environmendtal Specaalist

Eunclosures

Frontier Bl Dorado Refiaing LLC
1401 Douglas Road » Bl Dorade, K§ 67042
(316) 321-2200 - Pax (3(6) 321-8584
b v hellyfranser com




Regponss to QnestionsConnnents
Consiruction Appliestion for Maphtha Fractionation Project (NFF)

Sections 2 and 3

A

g‘-..!

3.

For fogitive components associated with the naphtha fractionation columm, please
explain what is meant by “net increase™, Is it only ndded companents or i it
accounting for componenis removed as a result of removal of the Reformat Splitter
and T3 Naphtha Splifier?

Response: The fupitive components desocioted with the Nophtha Fracrionation
Colima are estimated added components for project emissions estimating purposes
since the project detailed dexign has riof been finalized,

Tor thie cooling towss, please explain why & controlled eriasion factor s nsed, A
controlicd emission factor can be used if there’s a program ensuring the water pressure
in heat exchangers is at least 33 kPa greater than VOC presmure in beal exchangers or
u program monitoring for hydrocarbony in the water.

Response: The coofing tower assoctated with the NEP will be Cooling Tower U7-3601,
This cooling tower is ol subject fo any program for ensuving the water pressure in
heater exchungers is af least 35 kPa greater than VOU pressure in heat exchangers or
@ program moriioring for hydrocarbons in the water; thergfore, the cooling tower's
emisslon culowlations have begir updated to use the unmonitoring emission factor of 6
b voc; 10° gal cooling water from Table 5.0-2 of US EPA ‘s AP-4Z, duted Junuary
1993, The project emissions in Table 1-1 of the application were also updated. The
revised Tablest-1 and B-7 are provided in ddwchiment 1 of this response.

For the gasoline tauks, please explain:
¢ Basis of 3,750 bpd {375 MMugal/yy) increase b throughput.

Responye: Currently benzene must be removed from gosoling to meat the
loreest applicable mondored bencene limdl in gasoline Jor the refinery, As stated
tn Section 1.3.3 of the application, the Naphiha Fractionator will separate the
Feed stremms inio lght nophtha, intermediate naplitha, and heavy naphifu,
Light naphitha (heazene) will be converted o lsomerate, ivtermedials naphtha
{benzene precursors) will be direetly sent to gasoline blending and not 1o the
Reformers, Intermedicia naphihe would generate benzene if senito the
Reformers, Therefore, the light apd intermediate naphithes stead of being
produced us benzene, will be converted to non-benzeng maoterialy end used
toward guealine production, gs such, resuliing in an increase in gasoline
Hironghynit,



Ma. Rasha Allen Aprit 2013
Respose to GuestionsfComments Page
Cemstmstion Applization for Naphtha Fractionation Project

&

VOU emissions of G.01 tpy in the text vs, 1.27 tpy from Tanks report.

Regponse; The FOC emissions of 0.01 iy in the text wes a typa. It shmdd he
0.1 toy. The calenloted emissions from Tunk 65 before and afier the NFP are
aummarized in o lable below, As presented in this table, the emizsions from Rim
Seal Loss amd Deck Fiiting ara the same before and after the incraase in
throughput; therefore, the only emivsion inerease in emissions from the
throughput increase is Withdrowal Loss, which amoeunts to approximetely
200.64 Ibs, ar 0,10 tpy. The tonk reporls are pravided in Attachment 2 of this
response. The resulis in tank caloudations are slightly different from the previous
sanl run; Bewever, this does not change the requested emission increase from
Tunk 03,

Gasodine Tank Emission Inevegse Summary

JIEASEION S
Bofere 2,231 949 21.89 0 2261.98 113
Afier 2231 21013 21,89 {} 246263 | 1,23
Increase | . 200.64 . - 200.64 0.10

o IF AP smissions need 1o be accounted based on VO eimissions,

Response; The HAP content in paseling iy esiimeted to be approximately 40%
by weight, Therefore, the increase in HAP emizsions associated with the
increase i gasoline throughpur will be approximately 0.04 tons/veqr. This
amount bas bear included in the revised Table 1-1 in Attachment T io this
FESPONTE.

4. Forthe isomerate tanks,
o g throughput based on maximun isomerate siored?

Response: The troughout i hased on mexinuom ivomerade stored.

o Are HAFRs not contained in isomeyate?
Responge; The HAFP conient in someroie iz extimaivd ro be approccimaely 65%
by weight. Therefore, the HAP amissions assoctated with the isomerate siorage

tertk will be approccimately 1,08 tonsfyear. This amount has been included in the
vevised Tulde 1-1 in Attachment 1 to this vesponse,



Ms. Rasha Allen April 2013
Rasponse to (uegions/Crnments Page
Congirastion Apshcanan for Maphilia Tractinnation Praject

)

For the HGU-3 fumace,
o s it & pahwal draft process heates?

Response: Yes, the HGU-3 furnace is a natural draft header (nduced drafii,

Wil natural gas, fuel pas, and PEA off gas be combusted?

<

Response: The fiel 1o the HGULY furnnce will normally be fuel gas and PS4 off-
gas, FPuel gas can also contaty natural pas,

o Plesge explain the difftrence o design heat Input rate oo origing] parmitling in

May 2011
‘Response: The furnace designed for the My 2011 permit was based on

Hydrogen Unit with o designed production rate of 32 million stundard cublc feot
per day (MMScid), while the Hydrogen Unit associated with the NFP iy designed
Jor 17 MMSciid rounded tip to 20 MMScfd.

Seeiion 5

&,

For fhe HGU-3 fwmace, it appeass that the statement regarding project iscreases
friggering PSIY for CO is incorrect.

Besponse: The inorease In 0 emissions from the project s less than 100 fpy;
therefore, the statemeri “The project increases trigger PSD for CO and (e in the

first paragraph of Subsection 5.2.1 should be changed to "Thé project increass iriggers

PSD for Clhe "
Please explain the reference to the bodler in the section.

Response: The Hydrogen firnace also generates sieam, ard GHG amissions are
generated by frel combustion sources such as boilers, and heaters at the refinery,
Hewever, fo avoid any confusion, on updated Section 3 iy provided in ditachinent § in
which references to-boiler, boilars, ov the boiler hove beer removed or reprlaced where
appropricate.

The amortized installation costs were verified based on the nformation provided,
however, 1175 not clear how the sunualized cost was determined.

Besponse: The annualized cost was inadveriordly included o hiddes facior whickh showid
kove been remonved. 4 vevised Table 5-3 is included ar the end of the vevised Segtion §
in ftemn 7 above,




s Fesha Allen
Response to Cuicstinnae/Comments

Apdl 2013
Pags 4

Congiruction AppHesion for Maphitha Practionation Project

Section 7

9.

1

[t*s understood that equipment subject to MACT CC but also subizet to Part 60 andior
Part 61 shall comply with MACT CC. However, please explain the reference made
uinder NESHAP Subpart Vi "FEDR will contply with the applicable requirements of
Subpart V for any requirements that are deemed not exempied from Subpart CCP

Bazponse: The statement .. are deamed wot exempied from Subpart CC should be
revized to .. ore deemed not applicable to Subpare CC¥. NESTAP Subpart ¥ requires
that any leakage fiom surge conirol vessels und botiom receivers be equipped with o
closed-vent swsiem capabie of copturing and transporting any leakage from the vessels
back ta the process or to a control device {40 CFR 61.242-8], Although surge control
vessels and bottoms recelvers may not be considered piping components under MACT
CC, they ave listed under NESHAPS Subpart V. Swrge control vessels and bottoms
receivars are not fsted inder NSPS VY, NSPS FVa, NSPS GGG, or NIPY GGG
Therefore, they are not sulject to MACT CC; thus, they should remain subjecting to
NESHAF Subpart V.

Baned on the design heat-input rate of the fureace, AR, 28-18-31{e) is not applicable,

Kesponse: We concur, The HGUS furnace will have o maximum rated keat input less
thest 250 MMBu ey therefore, KA R 28-19-31(¢) is not applicable to the furnace.

Apnendix B

11

For the HGU-3 furpace,
o Please provide manufactursr mformation, if available, verifying the CO emission
factor of 0.04 /bt

Responge: The manyfoctwrer’s CO emission factor for the HGU-3 frnace i
ineluded in Aftechmeni 4. This €0 emission factar is lower than the 6.04
I/ B e used in the vpplicalion, However, FEDR wizhes io use the 0.041h
COMMBLu emission factor for conservative purpose.

o It's not-clear why worsi-case emissions (fued gas, fow, endssion factors) are aot
determinad for GHG,

Response: The proposed GHG emdssion cafoulativns have been wpdated to
consider worst case for fleel gas, flow, and emission foctors, The HHY used to
caleulate the fiel flow is assumed equal o 1020 Biw/sef, and ihe flow iy updoted
to correspond with this HHV. The fiuel carbon content arnd molecular weigh
waed i1 the wpdared cofoudations also include a confingency foctor,  Equafions
C-5 and C-8 of 40 CFR §98.33 are wsed for the calewdlations. The COy amission
Jaetor from Table C-1 of Part 98 Subpart ' does not apply here sinee it con only
be wyed for combustion seurces with meaximm rafed heat il capocity of less
theanr 3G mmBiuhs per Note 2 of Table C.1 of Past 88 Subpeart C, and 40 CFR
SR 252(e)(2). The updated Table B-6 is provided in Adachment &,



bs, Bashs Allen

Fasponse o Quesiions/Coneneals
Cosstruction Applicalion for Naplitha Fractionaton: Project

April 2013
Page §

12. For HIGU-3 fugitives (Table B-8),

i~

A

&)

Why are SQUMI factors used over refinery factorg?

Response: The EFA aiiows for the use of SOCMI to caloulate emissions from,
petrolenm refinevies, Please see the EPA s response to Question 500 of Section
4 of the 1968 BEPCRA Section 313 Quesiiony and Answers In Aliachment § to this
Subpiital,

Please provide the basis for averags VOU content of 7%,

Response; The average FOC content of 7% for FAGU.3 i wos calendated bozed
on the average VOO cortent of all the streams with LDAR componenss within the
HGU-3 wunit. The calelations for VOO conient for HGUS3 are included in
Attachment 7.

Reliaf valves ate routed to flares; for other uaits, reliaf valves arz not routed to
flares?

o The design of HGULS has ncorporated rowting religivalves 1o the
Haves, However rowting relief valves o flares is more difficult in exisiing unifs
dite 1o their current configuration, available spoces, efc,

What factor in Table 2-5 15 used for sample connections?
Respense: Tables B8 to 82125 footaote 1 should stare "SOUMI Fugitive

Ewmission Foctors are from Table 2-1, except for facter for draing which come
Srom Table 2-57,

13. For the cooling tower and fugitives [Table 1-1 and Tables B-7 through B-12), emissions
don’t show COye by accounting for the GWE of CH,,

Response: The updated Table 1-1 in Attackoment 1 shows Cbe with G of CHy
ascounted for cooling tower and fhigitives,

14, For the HGULD atmospherte vent (Table B-13}, please provide detailed calonlations.

Responge: Letoiled colenlations for HGULS Atmospheric Venis are included fn
Attachment 8, Table B-13 has also been updated o corvect the howrly and annual
emission Futes,



Adtachment 1
Revised Cooling Tower VOU Emiwning Ualowdations
and Updated Table 1-1



“Table B-7
Potential Increase in Emissions from Covling Tower
Frontier B Dorads Relinery

PPN,/ TH) o Drnisstons

Tower - R - S .ﬁ?@ﬁwmz%ﬁwm PR PR

Imcreased | - e - Aoretal Liquid T o 0 | Hpurly Operiting | . Asaual .

: iFlow Capadiny] Brift Lose Dpift Lipss | - Beift Losz ['THE Content | Emissions’' - | Schednle | ~Emissions «

U Eparde Description 1 {gom) SOy b igaliu) b drifVRny 0 {ppawg | Aty L cfhesfyry 0 YY) o
Cocling Tower 360 002 3.4 6.0 i §.627 87ab 0.1z

1. PMPM, PN, « Hourly Emissions, Ibs Poie = (TDS Content, ppm}# (1 x 18% x (Total Liguid Drift Loss, Ibs deifi/he).
7. i Loss Bate based on defaull value in AP-42 Tahie 13.4-1 of {.02% for Induced Draft Cooling Towers, Chapter 13.4 of AP-4Y, 1793

VO Emissions
Toveer « " Fugitive T . I BRI B P
Tneroased | Emissien | Opersting |- VOO o lARRRIVOD| . Anndal CHd Annin] CO5 1
: - iFiow Capncity] _Factor CSchedale | ;Emissions | Emissions | U, Emissions” Teissions” " Emissions
Heowrce Prescription . {gpm} (8/106% galy [ - {brsiyr) - {{bsfhr) L {ths/hry {107} -
Cooling Tower 300 [XH] 8,760 $.108 0473 04027 4,12 2.48

1. Frission Factor hassd on Table 3.1-2, AP-42, 195,
7. Assumes that 25% of VOO leaks are CH,

Frontier I oide Refining LLC

Sage Envirenmenial Consulting, 1.F
Feaphiha Fricionation Frofect

Ulpselareeed April 2013



Tabie -1

Project Emissions Increases Compared
to PR Sienificance Levels

Sogyee Soares

Popeuria] Bwmissions (tpy)

Cudopory N ) s ’ 1,50 X ‘
NOo { 80p | €O | VOU | PM | By BMs | U | ES Cle NH, | HaPs
New HOLLI Furnace 3679 895 | 3699 4496 6.85 6.85 @83 - - 173,320 174
HGU-3 Pogtves - - - G2 - - - - - (.64 s
Crude Unit Pagitives . .
A . . «;r . - . 5 ;
{imcrease only) ial 39.54 3.4
Naphiha Fract Tower
Fugiiives (nel increage - 1.3 - - (R4 0.52
only)
!S}OM Fugésivc«jx N N 140 ; i ~ R R 745 3 (.56
(increase only’y
C_ia's Con Pugtlives . ) ) 140 . G 052
{increase noly)
Caoling Tower (naw) - “ 0,47 Gl 1 0az 2,12 - - ZAR ~
Gasuline Tanks - - - .40 B - - - - B 0.04
Isomerate Tanks - 2,5% - - - - - B 160
HGL-3 Atmosphenc ! B
- - - 3 - - - - - - -
Vet 0.39 G20
HOU-3 Asalgzer - -] 0as | oones | - - . - - 208 .
Venls
Total Prajeet . ¢ g . < . .
Eneremses 36,79 B8 | 3698 2037 | 897 | 697 | %7 4 4 173386 ¢ (.28 843
papSwefioanee §og 4 oan | wo | 4 | 25 | 18 | w7 Lae o gspwr | A | s
Level v
PHIMYNeHIn
Reguired {Y],%g) et Na No My Na o My Ma Mo Yuy 1 A
Sege Ewviromnainal Considiing, L2, -2

Updaied April 2043

Frontiar B Dorado Refining LS
MSAT I - Naphtla Fraciionaiion dpplicatbn




Aftachment 2
TANKS 40654 Runs for Tank 68



TANKS 4.0 Report

Befors

e
b
a

[
i
T
T

ldentification

Tan

User ldentification
ity

Slate:

Compaly:

Type of Tank:
Descrintior:

k Bimensions
Diameter {ith
Yeitime {galloasy
Turnovers:

Faint Cheractaristics

intemal $hell Sondidon:

Siell ColorfShade:
Shell Condiion

Roof Charactoristics

Tyoe:
Fitting Category

Emissions Report - Detail Format
Tank Indentification and Physical Characteristics

85

wirkita.Fronter El Dorads

Hansas

Frontigr & Darado Refining Company
Extemat Flosling Roof Tark

U, Frem, A
o0,0%
7E1ATEL0
BETF
Light Rust
White/AVWhite
Goad

Dpuble Dack
Tl

Tank Construction and Rim-Seal 8yatem

Construction:
ermary Seab
Seconidary Seal

Deck FittingiStaius

Wedded
Yiechanicel Shoe
Rim-rounted

TANKS 4.0.%¢

Guantity

Autormatic Gauge Floal WelliBolied Cover, Gasketed

Meterclognl Date vesd in Emssions Caltutelions: Wienita-Frontier £l Dorado, Kansas (Avg Atmospheric Pressure =14.06 psia)

file

S iProgram¥e2 0F les/ Tanksed 09 d/summarydisplay him



TANKS 4.0 Repont Page 2

TANKS 4.0.9d
Fmissions Report - Detail Format
Liguid Contents of Storage Tank

&5 - Buternal Floating Roof Tank
Wichita-Frontier B Dorado, Xansas

Lighid
Tsily Liquic Burl Bl Yapar

Tamnporslare (deg Fs Tomp flmss Sesiz lor Vaper Fresmirs
fflturs/Cinmeonet Motk A 2N faaa Aoy R} Fras. Cuiceagtions
41, Prapn. A~ 4532 4358 4533 £.1734 KA 58840 8400 Tpbon & RYP=104 AT BHope=32
o 4332 4189 3R.8% 47242 E4.5050 84,00 ¢ RYP=1R.4, ASTH Sloped,2
. .78 A58 5535 FaT BHA66E G400 Cpfan 4 RVP« 104, ASTM Slope=i
|55 5548 52.8% 5533 §.a528 65,8300 .80 P RYP=10.4, ASTH Sloge=1.3
:h G178 55,50 5530 35572 50000 G, 75 WP=104, ARTE Bopa=3
S $5.43 §5.0% 5533 5.0558 52,5000 4,00 D PS04, ASTH Stope=d?
u.f T34 G340 5553 886487 £3.0600 3.0 & RVP= R4, AT Sopesil
. =X B2TY BEDE B.5224 65,0008 64,870 F 4 RUP=1.4, ASTIE Sopa=dl
[+8 51.91 5,17 RS fu,0% 58704 8500455 G2 r 8 RYP=10.4 ASTH Sloperi 2
Y. Prsm. A £8.48 5275 4425 3535 A31E2 Rl o, 80
b Pram. & e 2243 AT LB 5744 SRR 4.718F B5.0000 PaNan Gebion 4 FVPE 104, ABT]
U, Prem. A i 4331 AL5T LR G437 45622 [EE X B 5450 Cplign & Rup=10.4, ARTY Shoze=33

fleHC /Program%20Files/ Tanks4 09/ summarydisplay him




TANKS 4.0 Repart

85 - Externg! Fiouting Roof Tank
Wichifa-Froatier £l Dorado, Kansas

TAMKS 4.0.5d
Emissions Report - Detail Format
Datall Calculations {AP-42)

Movenbel

i Soal Loses (b

Feal mm}b_ & mnéﬁ.&ﬂu 3

?»3&(«;.3 /nag Ta
Sealrelated Yiind Bpest Essonant:

walus ¢

Safars Témparahe i
,uﬁw Prisrpatir ?L

Muq RIHE ﬁmfm—u‘r

telaveal Lasses 0k
et TRrosghpaz{gaime.
Shed
Ayeroge Crosiis L
Tank DBameter e

Froot Fiking Losses i)

Vakts of Vaper Prossurs Funslion
Vapns Mglemdar waight (hii-male);

Progisct Fagier

Tol. Roof Fitfing Loss Fard [b-mote/rs
Averagn Wind Bpsd enphy

Towal Lessos I

fanan Prassurs Fu
Wapor Pragars af (2sily Autl

netege Facior bl 1050 safi
i D

May dung Anguat Ragramber
19EIEE 1959705 194.8721
S5 L8000

178, 1820
5800

4B
m& et

83007
E26,537, 5200
iRE L
S.2E0
Bi.CETH

15881
21048
B3N
b}
LEO0L
Eoot

Reof Fing!Satus

Lasyssiy

Aqromalic Ganga Floa WallBahes Sovee {Fasketad

file 40/ Program 620 iles/Tankad 00 d summarydisplay, wﬁm

ETET L7y ETH7
SEG,EITEED 26 SILA2CE  R2G5ITEI0R
4.6015 et 60015
£.2750 m.m_ﬁ. BTLED
53,6030 36,5003
24505 LS
(R G.3284
BE.0I03 E5.000¢
pilnes] 10050
2.8608 28000
10,7003 162000
150.2857 1928700 2584628 197 B34
Poof Fiding Loss Fadois
KFndt-maobafyy mpfnd; o
.30 ann 3068
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TANKS 4.0 Report

TANKS 4,0.84

Emissions Report - Detail Format
Individual Tank Emission Totals

Emissions Report for: January, February, March, April, May, June, July, August, Beplemiser, Dotober, Movember,

Brecomber

%4 - External Floating Heof Tank
Wichita-Frontinr £l Dorade, Ransas

Components

tossesiios)

it i it

[}

Rim Beal Losg|

Withdravd Loss

|

Deck Fitling Lass

Deex Ssam Loss

i

L Pram. A ) !

2,230,680

.48

. 2189

.00

Total Emissions);

file:///C:/Program%20Files/ Tanks405d/summarydisplay him
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TANKS 4.0 Report

aftey Projech

iddentification
User Ideniification:
City:
Stabe:
Company.
Tyne of Tank:
Diescription:

Tank Dimensions
Chgrmeter (fi):
Volume (gallang):
Turnnyas:

Paint Characteristics

Internal Sheil Gonditinn:

Shell Color/Shade:
Shall Condltion

Rpof Characteristics
Tyge: :
Fiiting Gatsgory

TAMKS 4.0.94

Emissions Report - Detall Format
Tank indentification and Physical Characieristics

£5

Yichita-Frontter B Dorado

Kansas

Frontier £l Dorade Ralinlng Company
Sidernal Fleating Raof Tank

Y. Pram. A
S0.0G
T8 A4TZ00
7847
Light Rust
White/vthliz
Gaod

Urpuble Deck
Detail

Tank Construction and Rim-Seal System

Consiruchon:
Freimary Saal
Sesondary Saul

Deock Fiting/Status

Welded
Machardce! Shoe
Aime-mounied

Cuaniity

Automatic Sauge Float WelllBolted Cover, Gasketed

Meterologival Data used In Emissions Calogations: Wichita-Frontier €1 Ciorady, Kansas tavg Almaspheric Pressure = 14.08 psia}

file:///C Program%20F les/Tanks4 09d/suramarydisplay him
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TANKS 4.0 Repott Fage2of 3

TAMKS 4.0.5d
Emissions Report - Detall Format
Liguid Contents of Storage Tank

85 - External Floating Roof Tank
Wichita-Frontier £i Dorado, Kansas

Ligpre amr
Vapar Prassume {psio) Bans ass wisl Baris far Yapy Sressu s
sturedComponén) 0T Avg. Frach Fras, iyt
) 48,28 44,38 30,88 EE 50 ERyi o 9408 Dptien 41 AVP=IC4, ABTHA Bi0pa=2.2
Py 4587 4nE 54,83 Ez80 42242 FALOT Dpfinn 4 BRYP210.4, AFTM Slope=.i
Aear e 45.84 3563 5596 £ TE4T 400 Opfinn 4 RYP=10.4, ASTH Slops=2l
Apr £5.498 S5 FEZE 55854 53575 400 Qpfion 4 RYP=104 ASTI L §lopgeel s
Moy F1.78 5.4 38.07 5580 SA50E 4d.00 G &7 BYP=102, ASTH Slops=3
Junt #3440 3,65 Fi75 35.50 20858 4,50 Diptint 4, RYF=10.4, AETH Slope~0.3
it 7054 B340 TR £h.an SHE0Y 200 Dot < RYP=10.4, ATTH Sippe=d.3
AR HG AL E2.78 Fa0 BE BEEIL R Siptien & AVPR104, ASTHT Flope=h s
Sap 5137 /.17 £1.65 Ba.Q0 35704 g Rety wamﬁh EYPe1L.8, AETH Blope=a3
et 5548 5270 &4.25 BE.E0 5513% 240 ST Flope=23
v IRAC A7 EE GTA4 5380 47435 R : Ryb=tod AETH Slopesd3
et 4R35 4420 5247 S50 4352 24,00 Dpfion & RvFs 104, 28T Shopexd.s
File 70 FProoram P2 OF es/ Tanks409d summarydisplay tm IR0

&



TANKS 4.4 Report

TANKS 4.0.8¢
Emissions Report - Detall Format

Detail Calculations (AP-42)

&5 - External Floating Roof Tank
Wichiia-Frontier £ Dorado, Kansas

Ao dEngary Pepnary fzrch At May duwe JuHp RUGE Sepember knbar Navember December
R Swal Loasas by {4% 1551 A% R0 1818754 ex g2 ai BT S24R 1839248 1838780 L ETEY fize R 1761800 B9 4201
Sani Fuctor & {moled-an D.8055 eX=leteed DBV L.E00R 1 5FG $.BOGD [ € 8380 Ee BHHY #.movu
Sasl Factoy B {holaf-r imphita DA GABEY 04508 S.AG0GL by ASca GGG 24920 24500 G490 LA
Average"Wind Speed {mphi $1.0005 24004 11.9000 43400 G ﬂanmr 0D B.U0T0 LA 24000
mWﬂ.ﬁmEn wHEnd Spssd Sxpopant 1000 5800 1.0660 13060 pALA] 10566 10T 4.4000
a0 Vapoer Freszune Fanct 45488 S2881 21008 G.iig2 &.9284 0.138 3048 GOd23
Vagor Prassurs at Dally .p%iwy biguid -
Budace Temperails {py 45,7794 42247 47547 53528 EGEIF 6704 53785 a.7ies 43572
Fabic Dianmier (87 SL.O000 E{LO%a 59,2600 E0.0002 BRIRDD 580000 S6.0008 GR0000
gt broleowar Weight shit-nalel HELECED €8, 0256 45,5000 £E.0500 el BEOOOT £8.0003 GELODOG
Product Fagior 1E050 R §.20BC TR R 1000 1.0500 + G
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SECTION 3
BACT REVIEW

5.1 Crverview of Top-Down BACT

K AR 28-19-330, which refers to 40 CER 5221, requires that new and modified sources apply
best available control technology (BACT) to control emisdions for each regulated pollutant
emited from a major modification of au existing major stattonary source located in an
attairment area for that pollutant, The EPA endorses the Top-Down approach 1o BACT
analvals, Under this approach, BAUT ia defined as the best control tachnology that Is
currently available vy detennined on a case-by-vase basls, taking into account energy,
environmental, and economic impacts and other costs of alternative control systems.

T'he five basio steps of Top-down procedurs are;

Step 1 - Mdentiy available control techislogies;

Step 2 - Eliminate technically infeasibie options,

Step 3 - Ranking Remalining Control Options Based on Effectivensss;
Step 4 - Evaluate Most Cost Effective Controls; and

Step 5 - Selection of BACT,

Step 1 - Ydentify Al Available Control Technologies

The first step is to dentily all "available" control options for each new or modified
piece of equipment which triggess PSIY for each pollutant under review, Available
control options are those techaologies or fechiniques with & practical potential for
application to the equipment. During the course of the BACT analysis, one or more
control oplions may be elimingted from cansideration. However, al the oulsel, 2
gomprehensive Hst must be compiled. This list should nclude potentialiy applicable
Lowst Achievable Bmission Rais {LALR) technologies, smovative technologles, and
goatrols applisd 1o similar source cyfegories.

Step 2 - Eliminate Technicnily Iofensible Technologies

The second step of the top-down analysls Is fo arvange the comprehensive Hst, created
in Step [, based on technieal feasibility. The technical avaluation shonid clearly
document the difficulties based on sowrce-specific factors and physical, chemical, and
engineering principles that preciude the safs and sucessstul use of the control option.
Technicaity infeasinle control technologies are removed from further evaluation,

Sage Favirormeriol Connulfing, LP. 5.7 Eroptler 11 Dovada Refining LLC
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Step 3~ Rank Rernaining Control Options by Control Effectiveness

o the third step, all remaining conitel techaelogies ate ranked by overall control
effectiveness. Bach control option and its sontrol efficiency, expectad enussion rate,
expected emission reduction, economic itnpacts, environmental impacts, and ensygy
impacts is prosented in this step.

Step 4 — Tvaleste Wiest Bifective Controls and Decunsent Resulis

Based on the mank order developed In Step 3, the most effective conlrol is evalnated
based o s energy, environmendal, and econemie impacts, I the top confrol Is
climiniated as BACT, the next condrol opton is selected and stwilady evaluated. “This
provess continues wiil the techaclogy under covsideration cannot be sliminated by
any suuree specific energy, environmental, or economic impacts which demonstrate
thit altermiive w be inappropriate as BACT.

Step 5 - Select BACT

In this step, the most effective control aod rejected in Step 4 is selected a3 BACT, fall
conirol options ave rejected as BACT, then no add-on contrel ts considered BACT.

52 Drefailed Top-Down BACT Anrlysis
£2.1  BACT for HGU-3 Furnace - GUEG BALT

This projest includes the constraction of a new furpace for the proposed hydrogen
generation nait. The project increases trigger PR for COg. The follmwing sub-
sections present a review of BACT for this combustion unit for CO0;c emissions.

The new HGU-3 refomer fumace will be firsd with refinery fuel gas and/for PEA purge
gas. The combustion units will emit three GHGs: CHa, €O, and N0, COp will be
amittad from these sources becanse it is a combustion product of any carbon-
comtaiming fuel. CHywill be emitied from these sources as a result of axy incompleta
conibustion of reffnery fuel gas. NoO will be emitied from these sources in frace
quattitics dus to partial oxidation of pitrogen in fhe air which is nsed 23 the oxygen
source for the combustien process,

All fossil fuels contam significant amounts of carbon but the refinery fuel gas that will
e combusted in the fernace is a low carbou fucl. One of the veeful byproducts
produced by the petioleum refindng process is refinery fuel gas. This gas is generally
similar o satursl gag but cortains less methase and more hydrogen and sthane than
natural gas does. In the combustion ef o fossil fuel, the fuel carbon s exidized inte
20 and CU;. Pull exidation of fuel carbon to OO0 is desirable besause CO has long
been a regulated pollutant with established adverse environmental impacty, and
becanse fill combustion releases more useful eperpgy within the process. Tn addition,
emitted CO gradually oxidizes to COy in the atmosphere.

T2

Sage Envirommental Consulting, L. 5- Fronver B! Doredy Refining LLC
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The first step of the BACT analysis is to jdentily all available controf technologles.
The RELC s 2 useful resource (o identify any approved BACT determinutions. Based
on a December 2012 dutabuse query of permits issued after 2002 in the RBLC, thers
was ong GHG BACT determination related to petroleum refineries, and It was fora
steam methane reformer fumaca simifar to the HGU proposed In this project. Thore
are thres other RBLC GHG BACT determinations Tor power planis (RBLC 1Ds: V-
9037, 1A-0101) and a fertllizer manufaciurer (RBLC 1D 1A-105), Good combastion
practices and energy efficiency are BACT ag identified by ihese entries.

Given that there is relatively little case-specific GHG wformation due 1 the recent
start of the GHG program, other publiished EPA GHG BACT guidance will be
referenced. EPA has released the following documents that were used to identify
potential control technologiss and work practioes:

¢ Energy Efficiency Inprovement and Cost Baving Opportunities for Petroleum
Refineries: An ENERGY STAR Guide for Energy Plant Managers. Dncument
Number LENL-56183, February 2005;

»  Available snd Emerglng Technologies for Reducing Green House Gas {GHG)
emissions from the Petrolenn Refming Industry, EPA, October 2010,

s Available and Pmerging Technologies for Redusing Greenhouse Gas Emissions
from Indvustrial, Commercial, and Instijutional Boillers, BEPA, Oclober 2010; snd

e BPA’s GHO Mitigation Database was accessed several times during the permit
application update in October 2012, However, the sysiem was inoperable during
that tirpe with & message “The requested resovice ({GHGMUDE! s not available.”

A BACT analysis for OO, emissions is presented o the following steps.

8.2.10.1 Step I - Hentifloation of OOy Condeol Techuologies

“The following technologies were idenfified as COx contrel options for the new
combustion unit based on available information and data sources:

2 Ulse of Low Carbon Fuels;

s Lise of Good Combustion Practices:

o Lnergy Efficient Design;

& Pre-Combustion Carbon Capfure and Slovage (CC8E); and

2 Post-Combustion CCS.

52101 Low Carbon Pugls

Tabie 3-1 1y this section presents the amount of COy fovmed when vombusting fossil
fuels, including some of the thels that will be used by the new combustion unit.

Suge Environmenial Conpedting, L5 5.3 Frongier B Doreda Refining LI
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Table 5-1 €0, Emission Factors'

Drefunde CO,
Faal Type Hmission Faetor
Conl and coke kg COn/ramBiu
Antiwacite 10354
Situminous _ 43.40
Subbiteninous U702
Eignlte _ 06,36
Coke 152,04
Distitiate Fuel O No. 1 FENS]
Pistifiate Fuel i No. 2 73.96
Distillate Puel Ol Np, 4 7504
Residual Fuel (41 No. 5 293
Residual Fuel (3l No. 6 7510
Ulsed 4] 74.00
i erosens R = -1
Liguefied petrolenm gases (LPG) G2.98
Prosane 61.46
Propviens 63,85
Athane 62.64
Ethane! 6844
Ethylene 6743
lsnbutane 64,91
tsobutylene 87,74
Butane G515
Rutylene 67,73
MNaturat Gasolive 56,43
Other O (401 deg T 76.22
Pantanes [Flus TO.02
Petrochemical Teedslocks 7097
Petroleum Coke 102.41
Sage Envirmmenal Consuiting, LF J-4
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Fuel Type

Dretanle OO0,
Rmiksion Vacier

Speciat Naphtha 72
Usitinished Oilg F4.45
Heavy Gas (ils 7492
Lubricants 7427
Whotor Gasnline 7022
Aviation Gasoline 649,25
Kerpgone-Type Jei Fael Te22
\Asphalt and Road Oil 75.36

Other fuelseselid

g COy/ramlitn

hunicipal Solid Wasie 90,7
Tires 85.97
Plastics 7300
Potroleum Coke 10241
rher fupls-—guraous kg DO /mmBiu
Blast Fumace (ag 27433
Colke Oven Gas 45,85

Propans Gas

Sage Emvironments Consulting, LE.

Updated Al 2013
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Dretault £
Fuel ‘i‘_ypﬁ Baission Facte
Biomass fuels—aolid kg COzmmBin
Wood and Wand Residuals U3.80
Asricultural Byprodusts 1igi?
Poat 111.84
Solid Byprodusis 19351
Biomass fusls—paseons kg COx/mmBig
Biogas (Cuptured mothane) 5207
Biomass Fusls-~Liguid g, COy/mmBiu
Fihiano! 68,44
Fiodiesel 7384
Riodiesel (100%) 7384
Rontdered Animal Pal F1.06
[V egetable O 81.83

Obiained from $0CFRSS, Subpare €, Table C-1

As shover in the fable above, the use of adtural ges and refiaery firef gas reduces the
production of U from combustion of fuel relative to bursting solid Juely (e.g. coal or
coke} ond Hguid fiels (e, distillote or residuad oils).

52112 Good Combustion Practives

Good combustion pactices for process heaters fired with refinery fuel gas include the
following:

&

Good alr/fuel mixing n the combustion zone;

Sutficient residence time to complete combustion;

Proger fuel pas supply system design and operation s order o minimize
fluctuations in fuel gas quality;

zood burner maintenance and operation

High temperatures and low oxygen levels in e primary combustion zooe;

Muonitor gxygen levels and alr intake to optimize the fuel/aly ratio and

wininmize excess ai

Iraplementing a malntenance program to monitor foulleg conditions in the
subyect combustion units; and

Sage Ernvironmenie] Consulting, LE.
Undated Apvil 2013
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= Conduct o thermal tme-up annnaily, The tane-up will consist of inspection of
the burmer, flame patiem, and air-fo-fuel rafio.

524013 Enerpy Efficiens Design

When possible, the use of the following can provide an ensrgy officlont design to
minimize the reguired fue! combustion for process heaters,

s Combustion Afr Preheat;
s Process Integration and Beat Recovery;
s Use newer burner with ladest sroven engineering design; and

= FExcess Combustion Air Monitoring and Control,

52114 Pre-Combustion or Post-Combustion Carbon Coptnre and Storage (CCS)

As referenced inthe March 2010 GHG Title V and PSD permiiling guidance
(Document No, FPA4ST/BI-001), EPA has identifled CCS as an available sdd-on
corirel technclogy that wust be evahmted as 1031 were techaically fragible.

Pre-cowbustion carbon capture for fuet gas combustion involves substibing piue
oxygen for alr In the combustion process, resuliing in a concentrated CO; exhanst
streamn so it may be captured more effectively. The oxygzen may be isolated from air
using a sumber of techuotogies, including eryogenic separation and membrans
separation. Postcombustion carbon capure for fuel gas combustion is.applied to
conventional combustion technigues using alv and carbon-containing fuels in order o
isolate CO from the combustion exhaust gases. There are a nunber o methods and
processes that could be used W captire COy from the dilute extaust gases produced by
ihe new combustion units. These capture techoologies include separation with solvent
or physical filters, cryogenic separation to condense the €Oy, and membrane
separation technologies. In addition, the CC% technelogy is also comprised of the
distinet stages below:

o Prossurization of the captured COy;

# Tramsmission of COy vie pipelise; and

o fnjection aad long term storage of the cagtored COry.
In order to provide effective reduction of CO, amissions, efficient methods of
comprossion, fransport, and storege would alse be required, This wonld require

transporting the captured CO, to a suitable geological storage formation including the
following:

e Depleted il and gas reservoirs;
#  Unmineable coal seams;

»  Saline formations;

Sepe Enviromuenio! Consulting. L F. 37 Fronger £ Dovade Refiaing LLC
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o Basalt formations; and
s Terrestriai ecosystems.
There are several major unresolved issues with respeot to U0y sequesiration including

the lepal process for cloging and rencediating sequestration sies and labifity for
accidental relfeases from these sites.

2233 Segp I - OF and N0 Controd Techrologies

The llowing technologies were identified as CHy and M0y control opticns forthe
new combustion units based on available information and data sources.
= Use of low carbon foels:
»  Use of good combistion praciices;
¢ Tnergy efficient design; and
= Ouidation catalysts (CH& Cantrol Only).
F.2.L2.1 Eow Carbon Fuels
The Tollowing tahie presents the default emission fectors of CHg and/or No0 {onmed
when combusting fossil fuels, including some of the fuels that will be used by the new

combustion uuits.

Tablp 5-2 CHy 2nd N0 Emission Bactars”

Dofuult N Bedaolt CH,
sypission factor | emisslon factor
Fasl type (fog CH /emmBoa) (e CHy vomBin)

alile C-13 16 197 LI 10®

ol 1
hunisipa] Solid Waste 42x 307" Jaw ™
{rires A2k 1 3.2 % 10
Biast Fornace Gas IKER 92
Coke Oven Gas L 16 4.8 = 19
Biomass Fucls—Salid (ALl el types in Table C—=1) 42w g 3.2 1077
Biogas 83 107 3% 1

Siomass Fusks—-1 iguid (A2 ] tvpes in Table C-13 11= 1™ L= g
‘Obtaingd from JOCERSS, Subpurt €, Fuble 0-2.

Sage Favironmaniol Conswliing: L2, 5-&
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As shown in the table, the vse of natural gas and refinery fuel zag reduces the
production of CHy and MO from sombustion of fuel relative to burning solid fuels
(6. coal or soke) and liguid fuels (e, distiilste or residual oils).

52822 ood Combustion Prdcilcos
Good combustion practices for the new combustion urits fived with vefinery foel gas
include the following:
o Good aiy/fuel niixing in the combustion zone;
a  Sufficent residence time 1o complete combustion;

s Proper fuel gas sapply system design and operation In order o mindmize
flyctuations in fued gas quality;

»  (Good burner maintenance and oporation;
v High emperatures and low oxygen levels in the primary combustion zone;

s Monitor oxygen levels and air intake  optimize the fuel/air ratio and
mimize excess air;

e Implementing a maizlenanee prograre to monitor fouling conditions in the
subjest combustion unil; and

& Conduct o thermal tane-up aanyally, The fune-up will consist of nspection of
the burner, flame patters, asd atrto-fuel vatio.

$.2.1.23 Energy Efficient Design
When possible, the use of the following van provide an enérgy efficient design Tor the
new combustion units minimizing the required fuel combustion for process heat.
s Combustion Alr Frehest;
s Process Infegration and Heaf Recovery;
s  Lise newer burper with latest proven engineering design; and

o Excess Combustion Alr Monitoring and Control.

5.2.1.2.4 Oxidation Cetalysts

Oncddation catalyst has been widely applied as a conirel technology for CO and VOO
emissions frem nannal gas-fired combined cycle gas turbines and would also provide
reduction i UH, emissions. This technology wilizes excess alr present in the
combustion exhaustand the activation energy required for the reaction to lower CH.
concentration i the presence of a catalyst, The eptimumm temperature range for these
systerns is approximalely 850°F to 1,100°F. No chemical reagent addition is required.

Suge Envirnmenial Comvulting, LP. 5-8
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5,213

§A.1.3

VO

Step T Eliminale Techuicully Tufeasible Gpons

This step of the top-down BALT analysis climinates any control teehanlogy that is not
constdered teehnically feasible undass ¥t is both available and applicable.

I Cavbon Capture and Storape — Technically Infeasible

The pre-combuistion technigus for €Oy separation involves substituting pure oxvgen
for air in the combustion process, resulting in a concentrated CO, exhaust streans.
This “oxyfuel” process has not yet been tested or demonstrated in a project such as the
aew combystion units at the cefinery. However, for purposes of BACT analysis, it is
assumed that this technology would be technically feasible since it is both available
andd apphcable.

There are a number of methods and processes that sould be used o capture £0; from
the ditute exbaust gases produesd by the new combustion units. These capture
technologies include separation with solvent or physical filters, sryogenic separation
to eonelense the COy, and membrane separation techaologles.

1.1 Separation with Solvest Svrulrbers - Technically Infeasible

There arz many solvents under development for the separation of CO» from
combustion of flue gasos throvgh chemieal sbsorption. The most dommerclally
developed of these procosses use monvethanslamine (MEA)Y as the solvent. MEA has
the advantage of fast reaction with CO» at low partial pressure. Fhe primary coneern
with MEA i5 corrosion in the presence of On and other mpurities, high solvent
degradation rates due to reactions with 50; and NOx, and the energy requirements foy
solvent regeneration.

Digthanolamine (BEA) is another solvent available for OOy removal, While some
research shows that stigltly lower COz overtieads can be achieved with DEA relative
1o MEA, the same problems with corrosion and high degradatios rates exist, in
addition to foaming tendencies, Another commercially available solvent is
methyldiethanolamine (MDEBA), widch offers advantages over MEA and DEA, such
a5 fow corrosion, slow degradation rutes, low aming reboiler duty, reduced solvent
fosses, and low eirculation demand, However, its slow veaction rate for OO, makes it
itapractical when removal of large amounts of CO; s desired, suct as with the new
combustion wnits i this application. Therefore, FEDR does not beliove using solvent
sorubbing with MEA, DEA or MIJEA {s atechnically feasible techinology for this
appiication.

Selvent scrubbing has been used in the chemieal industry for separation of 00 in
cxhaust streams and s o technicatly feasible teehnotogy for this applicstion; however,
it hias not been demonstrated by largs seals industrial process applications.

Sapw Eny
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5.2.1.3. 1.2 Cryogenic Sepavafion — Technically Infeasible

The cryogenic CO; captire process inelides the following steps:
e Dy and cool the combustion flue gas;
s Compress 1he flue gas;

o Purther cool the compressed fiue gas by expansion which precipifates the CO.
as a solid;

s Pressurize the COgto a liquid; and

s Rehest the OOy ard remaining flue gas by cooling the incoming flue gases.

The final result is the COy tn & liguid phase and 2 gaseous altrogen stream that can b
venied through 8 gas turbine for power generation. The COs capture effieiency
depends primatily on the pressure and tefuperature 2t the end of the expansion process.
Howeves, this process has not been commercially demonstrated on gas streams with
low CO;z concenteations such as the new combustion units at the petioleurn refinery,
To date there is insuficient data availabls o aceurately complete cost analyses for this
developraentzl technology.

5.2.1.3.1.3 Membrane Separavion— Techmicaly Infeasible

This method i3 commeonly used for CO; vomoval from natural gas at high pressure and
high T coneentration. Membrane-hased capturs uses permeable or semi-permeable
materials that aflow for selective wransport/separation of COp from flue gas, Tt has
been estimated that 80 percent of the C0y sould be captured using this technology.
The captured 007 would then be purified and compressed for fransport. Membrane
technoiogy s not fully developed for €Oy concentration and gas fow to process
heaters at a petrolewm reflpery. To date there is insufficlent data avatlable to
accuralely complete cost analyses tor this devetopmental technology,

5.2.13.1.4 Carbon Tvansport and Storage Separaiion — Technically Infeasible

There are available techaically feasible methods for comprassion, trangport, and
storage of concentraied C0; streams, Options for capturing emissions from the new
combustion units fwed with refinery fuel gas, which would be reguired as an element
of CC8 as a GHOG emigsion sontrol option, were discussed in the preceding three
subsections under carbon caplure and storage.

Soge Envirowmenia! Consulting, [P, 31

Fromiier £ Dorodo Reflaing LI
Updared April 2013

MEATIT - Naphtha Fracdonation Applicatbn



5.2.1.3.1.53 Oxidation Cotalysts ~ Technizally Infeasible

Oxidation catalysts are not technically feasible. The typical uxidation catalyst for

¥ ~containing exhaust gases is thodium ur platinem (noble metal) catalyst on an
alumina suppart material, This catalyst is installed in an enlarged duct or reactor with
flue gas et and outlet distribution plates. Acceptable catalyst operating
ferperatures range from 400 to 1250 °F, with the optimal range being 550 to 1100 °F,
Below approximately 600 °F, a greater catalyst volume would be reguired to achieve
the same reductions. To achieve this teaperature range in process heaters fived with
refinery fuel gas, the catalyst would nced (0 be instalied in the heater upsivean of any
wasie hoat recovery or air preheat cquipment,

Instailation of oxidation catalyst in fue gas containing more than traee levels of 80,
will result in poisoring and deactivalion of the catalyst by sullur-containing
cornpounds, ag well ag increasing the conversion for 80; to 805, The increased
comversion of 80y to 5Oy will increase condensable particulste matter smissions. and
increase flue gas system corrosion rates. For these reasons, catalytic oxidation of CHl
1s not considered technically feastble for the refinery fuel gas fired process heater.

5.2.1.3.1.6 Lower Carbon Fuels — Technically Infeasible

The new combrastion units will combust refinery fel pas and PSA off-gas which are
low-carbon fusls. The only identified fuels with lower COy formation rites are
syhizas, prassure swing adsorption ('FPSA tail pas, amd natural gas. Production of
additional syngas or PSA tall gas would lead to overall increases in GHG emissions
from the refinery and do a0t represent options for reducing GHG emission. Natural
zas is commercially available and wonld yield slightly reduced CO; emission rates
from. the new combustion units, but displacing refinery fusl gas from vse as fuel inthe
new combustion units would necessitate disposal of this fuel gas by combustion
elsewhers at the refinery, such as by flaring, which would increass overall CO»
erissions from thesite, Thus there are no control options involving the use of lower
carben Tuels in the new combustion unit that is technically feasible for reducing GHG
emissions relative to the proposed use of refinery fuel gag, and available PSA purge
gas,

3.2.1.3.1.7 Good Combustion Proctices — Technically Feasible

CGiorodd eombustion practices for process heaters fred with refinery fuel gas we
wechoieally feasible and ase inherent In the design of the new cotcbustion units,

Segee Expvivimmengnt Consulting, LP, 5-12 Fransier £ Dorado Refining LLT
Lipdared Apsit 2003 MEAT I - Nephiba Fractionation Applicuthn



5114 Step 3 - Bank Remaining Control Technologios

The followmg technologivs sad eontrol efficiencies were identified as tochnically
feasible for COy control options for process heaters based en available information
and data sources:

o Post-Combustion £2C8 (assumed 93% control efficiency);

»  Pre-Combustion CCS (gssumed 87% control efficiency);

e Use of low varbon Tuels foontrsl efficiency is not applicabls);

¢ Usz of good combustion practices {efficiency s not applicahle); and

s Tinerpy efficient design {efficioncy is not applicable).
5.215 Step o - Evalusie the Most Effective Controls and Document Resulis

5.2.1.5.1 Usesf Low Carbon Fuels, Good Combnstion Practices and Energy Efficient
Design

The nse of low carbon fuels and good combustion praciices are inherent in the design
and opstation of the now combustion units 2ssociated with this project. Giood
combustion practices are identified as GHG BACT for ofher issued PST) projects
(RBLC IDe: TA-G105, 1A-0101).

Continuously moniwred indicators will be used 10 ensure (hat the new combustion
vnits wilt operate within optimom design paranieters, These parameters includer fiuel
How and stack Oy and temperature.  Annual tune-ups for thermal efficiency as a work
wractice standard will be conducted. Other energy efficicnt designs will be
meorporated 65 feasible, depending on the process heater’s configueation; speeifically,
the use of Combustion Alr Preheat, Process Heat to Genernte Steam, Process
Ideeration and Heat Recovery, and Excess Combustion Air Monstoring and Control.
Enerpy efficiency is identified as GHG BACT for other issned PSD projects (RBLC
s VE-0037).

T addifion, the new combustion units will be operated according to the manafacturer’s
speotfications and monitoring will be copsistent with the site’s GHG monitoring plan
required by 40 CFR Part 98,

3.2.1.5.2 Corbon Copture Spstems

3.2.1.5.2.1 Post-Combustion Carbon Capture

Far the purposes of the fullowing analysis of CUS, chemienl absorption using MEA
based solvents is assomed to represent the best post-combustion CO; capturs option.
This captare sfficiency {3 assumed o be 93 percent effoitive. The CO; emissions
from the new combnstion vnits are estimated to be 173,386 tons pec year, The €O,

Sugge Ervvironmentil Consulting, LT, 5-i3 Fromiier Bl Dorade Refiring LLC
Uipdated April 2003 SEAT I - Naphiha Fractiongtion Applicatber



rich selvent from the scrubber would then be pumped to & regensration system for
COn removal snd reuse, The €Oy wounld need t be dried, compressed from low
pressure up 1o 2,000 psi and transported by pipeline to (e nearest pipelise that would
conceivalbly uge the supply for Anadarko pipelime approximately 90 miles away. This
seenario provides a lower cost estimate than assuming direct transportation to the
neares! storage vessevolt, the Teapot Dome Fidld near Casper, Wyoming, located
anproximately 800 miles away from FEDR. The sosts would be substantially higher
due o more pipeline transport and the added costs of storage.

The astimated ncresse in capital costs Tor the CCS equipment needed for capiure and
corprassion wowd be up to approximately 80 _parcani’ﬁ for a grass oot facility, As
stated insubsection 4.2.3.2.1, the costs are expected to be higher at s modified facility
due to lssues associated with pre-eisling piping and infrastracture ssues, Pipeline
wansporiation and injection/storage are estimated to be 31.5 - §23 per tonne CO;
{equivalent to $1.36 v $20.86 per US ton) and are highly dependent on distance to
nearest available carbon storage facility, terrain the pipeline muost pasgs through, type of
storage reservoir, existing infrasuuctore, regional factors, eto. In addition, adding the
CCS would result in an appreciatle enerpy penalty stmply because the CC8 process
will use encrgy produced by the plant resulting in a loss of efliciency whieh may v
turn potentially increase fhe natural gas fuel use of the plant to overcome these
efficiency losses.

Tn thie submittal, the costs associated with pipeline transport of CO; post-capture are
estimuted using the March 2010 Mationn! Energy Techiiology Labaratory (NETL)
docurent “Quality Guidelines fur Energy System Studies Bstimating Carbon Dioxide
Tranaport and Storage Costs DOH/NETL-2010/1447, The calculations of estimated
costs associated with materials, Iabor, indirect costs and right of way acquisition were
based on functions of pipeline diameters and lengthy that were determined as
appropriate for the site. Additional costs associated with comprossion, amine
zeriebbing, surge protection and pipsline control were falden directly from the WETL
doctanent. The nearest COx delivery line to the refimery 1s a pipeling operated by
Anadarko Petroleam, located approsimately 90 miles away. Assuming the Anadarko
Pipeline could receive effluent from FEDR s amine system and uss it to support EOR,
the cost per short ton C0) removed i8 estimated ai over 5234.42 Aon and the total cost
is estimated o be over $267 MM, This cost exoeeds e capital cost of the new
combustion vnis,

I oxder for the pipeline to accept serubbed CO; from the vew combustion wnits the
effluent stream would have to be further concentrated and prossurized, correspondivg
o more equipraant in additionr to the amine unlf, cryogenic unit and debydration undl
needed for necessary separation. Unlike a patural gas plant set up to separate and
compress CO;, the refinery doss not cuwrreatly have a system for CGy separation,
Therefore, additional site-specific energy consumpiion for COy separation and

Epemar o the Interageney Task Fors vn Carbon Capture and Storage”, Augnst 2012, pg 33

Chitn:fwwne epa. povfolimatechange/policyecs_rask_forcabimi)

FeQuality Cheidelings for Enevgy Systemn Badies Estimabing Carbon Dioxide Transport and Stovage Costs DOENETL-
2010414477, The US Deparinent of Energy and National Bnergy Technology Labosatory, 2010,

Sage Erviropmsentd Conanlting, LP, J-14 Fronger Ef Dorads Refining LLC
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compsession would need to be taken e considerations for CC8 Implementation. [tis
ilkely that thiy additional energy consumption will affect the UG, elficiency fom the
new combustion units.

e to the extraordinary costs of implementing CC8 at the refinery, it is considered a
technically infeasible and economically unreasonable control option, and Is not
selooted in the S-step top dowa BACT amalyyis. Ses Table 53 at the end of this
section for a detailed breakdown of the estimated costs.

These adverse energy, onvironmental, and sconomic impacts are signilicant and
outwedgh the environmental benellt of CCS. Theretore, CCS does not represent
BACT for the new combustion unil associated with this project,

.2.2 Cavbon Transport and Storage

In addition 1o (he adverse economic fmpacts that show CCS is rot & viable option Tor
this project, the use of CCS for new combustion units would entail significant adverse
entergy and environmenial impacts dus to increased fuel usage in arder to meet the
steam amd eleciric lowd requirements of these systems. In order to capiore, dry,
sompress, snd transport-to 2 suitable enhanced oil recovery (BOR) site, the €O,
available Yor capture from the new combustion unit would requize excessive amounts
of additional electric power and steam geaeration capacity. The geneaidon of the
steam snd glectric power required by the project wounld ftself resalt in GHG emissions,
which would offset some if not all of the net GHG reduction achieved by capturiug
and storing the COy emitted by the new combustion unit.

Step 2 - Seloction of BACT

The use of COy caplure at FEDR would entail significant adverse energy and
environmenial impacts dus fo inereased fusl vsage in order {o meet the steam and
elentric load tequirements of these systems. I addition to the adverse impacis from
stearm and electvicity generation that will be needed, the capital cost of the aquipment
to capture, dry, compress, and travsport COp make i economically infeasibie. The
adverse energy, snvironmental, and economic fmpacts are signiticant and outweigh
the environinental benefit of C0; capture for this project aud does not represenl BACT
for the new combustion unit

FEDR will insorporate the yse of low carbon fuels (refinery fuel gas and/or natural
gas), good combustion practices, and energy efficient design wherte possible for the
mew combustion it to mest BACT.

Suge Environmenty! Conpdting, 1P, 5-15 Frontier Bl Derade Refinng LLE
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£2.2 BACY For Fogitive Emissions

Pugitive teaks from new piping and process fugitive components may contain a
percentage of CHy emissions and, as such, #re a source of GHG sssociated with the
projest. BACT for the CH, emissions from fugitive emissions is evatuated ag follows,
though at tess than 0.05% of the total hydrogen plant™s GHG emissions, the iotal
estimated fugitive CHy eosfssions as COse are predicied to have a very negligible
contribution o the plant’s total GHG emissions,

8.LEY Step I Idendify All Potentiod Control Technalogiey

It is infeasible to capture GHG smissions from fugitive sources. Thersfors, CUG s
not an add-on conirol techaology that has a potentiat for application and it is nat
identified as a feasible technology for controlling fugitives, However, fugitive GHG
can be reduced by utilizing a leak detection and repaly (LDAR] program.

The potential condrol practices and technologies Tor process fugitive emissions of
COZe are based on compliance with the EPA Relinery MACT LDAR program.
Although LDAR is carrently onky required for VOC {and not methane) sourees, an
acceptable LDAR program witl indirectly minimize GHG fogitive emissions.
Specifically, the buplementation of an LDAR program will:

w  [dentify and repalr any VOC-related leaks will result 1n a reduction of GHG
emnissions Fom these piping components.

o Require use of equipment designs that resolt in minimal VOC (and thus GH
fugitive emissions.

5222 Step 2 - Ellminote Techsivally Infeasible Opsions

All of the technologics listed i Step 1 except CCS are technicslly feasible.

5223 Step 3 Ranking of Remuining Conirel Technelogies by Conirel Effectiveness

FEDR intends tr implement all technologies lsted in Step 1. The most effective
identified controd strategy for (G emisstons from equipment leaks is compliance
with the EPA for Refinery MACT, which will not result in anvy adverse energy or
enviranmental inpacts.

The components assaclated with the new combustion units will be subjent to the BPA
Refinery MACT LDAR program which bas specific leak definilions and monftoring
requirements. Therefore, an LDAR program complying with Refinery MACT for
fugitive components 15 proposed as BACT and constitutes the most stringent LDAR
applicabizs aption.

Suge Ervirapmena! Consuliing, LP 3.i6
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2324 Step £ Heowomic Evoluntion of Renfred Controls

FEDR intends 1o imploment the EPA’s Relinery MACT LDAR progratn to mininize
Rigitive GHG emissions via Wdendificalion and repair of leaks and implementation of
compliant equipment design standards.  Therefore, an economic evaluativn is not
required 1o rejest any potential control technologles,

8225 Step § - Seleciion of GHG BACT for Fughlives

FEDR proposes that inplementing the BPA™s Refinery MACT LDAR program
constitintes BALT for COse emissions from the new combustion wunitg,

Frostier Bl Dorvado Refining LiL
MSAT U - Naghtha Froctienation Applicasin
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Table =3
Bathuated Tost for CCS of Stack COy Bmissions
Froatier 1 Bovatds fefinery

L8y Plpeline g

Pigeiine Length 5 Andacko OO, Pipeling
Fipsfiue Distneter

N ber of Injection Walls

St Tow of €0, 173 356,48 tonshr

Cagtured Shori Tonof 00, 161,249 ronsyr

L8 Cost Rreaddown

Coxt Tpe H Unis | Cast
Fipeling Costs
&
Fipstine Matarioly Diameier [inches), | 864,632+ 81 85 Ly (3303 xB7 + 68687 x 1 + 26,9201 |$ 7.233,842.50
1 Lanuth (mikes)
&
Hipetine Lekor Diameter (nchesl, |3341627+ $LES XL x 3432 x T4+ 2074 x D+ iR ks A9 32FTIASEES
{esipeh (amlesy
5
fiseeilaninns Tiamster {inches}, 150,166 + HLEE R LK (84T R Ty + 3
Lanpth (miles)
&
Fipatine Right o Woy Diasetes (inchedl, $45,027 = $1.20 x L 5 (3FF 2 D+ 25788} 3
Lanath {milee}
Cither Qspriat
{‘eippressioi 3 14,690,000 14 600 380,08
e LA £ JCH.OC0800.00
i Sorme Tonk £ & 150, 636,00
P ippling Cowrol Sysers £ 3 LLB,632.00
&R
Fixed CREV | gfmivesr | 8622 i3 %632
i 1 Totwl Fipetme ot 5% 267 760,867 85
Aavyzed Coxt
Total Capital fyvestozept (TCI = 5 267 200,852 50
Capits] Rotovary Favtpr (CRF) = i1 + B (ai ] 015
§ = inreregk rate = i [
= pouipment e = i 1] vemrs
emorires lagtalation Costs = CREFTCL =S 23 828 749.73
Total Fipeline snntalized Cogl 41024
Cost ger shart tan G0y 13442
Sage Brvironmeniol Couting LT AR
. Z 7 i Lrafadt
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Manufacturer's CO Bmission Facioy



Froan Lalah, Dongid B

Tor Hitile. Bmae £ Beard, Andiew &
Gubbact: Fricly H2Z Plant Bid
Date: Thursday, March 14, 2013 5.30:08 PV

Begin forwarded message:

From: Sara Cosper <SCosner@techaip.com>

Esata: March 14, 20013, 5:11:38 PM COT

To: "Leigh, Donald R" <Dlgigh@brntiersil-eld.com>

Cex Vinay Khurana <YKhumpa@liechnip.com>, Abhijeet Karnik
<AKarnik@technip.com>

Subject: Re: Fw: H2 Plant Bid

Don:
Please see our responses to your questiens,
1) Fired duty for the reformer - 179,64 MMBuw/h (LHVY, 1999 MMSuh{HHY)

2} NOx per year {tons) - 26,3 fong (shodd} per year
{0.03IAMBIL x 198.9 MMBIwh x 24 hoursiday x 385 days/yeary2000

3} GO per yesr Jong) - 14.8 tons {short) per year
(G017 IbMMBiwh x 159.9 MMBLumh x 24 hoursiday x 365 daysfyeary2000

Best Regards,
Sarg

Sara B. Cosper, PE, P.Eng.
Process-Technip USA, Inc.
5585 Waest Arrow Highway
Claramant, CA 81711
Dirgal: {808] 447-3732

Fax: (809} 447-3708

----- Farsandad by Viray Khorana AMERICA on DINBA010 1254 P e

T DLETY
», "Hitge, Kene B il Fronte sl -oid comas,

Frgam “feigh, Denatd K& <0igigkdBFeen
Ta: Viney Rhwrang <yiauanagiteonal

Cizle: B332013 G824 AR
Subct R H2 Plant Bid

Vinay-
Vngad the fred duly Tor the reformer, tons of NOx per year, lons of GO par vear?
Can you show ihe catouistions for the NO) and CO7

b ey werking with snvirenmeantal permilling.

Dor Lelgh
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Tahic B-b
Frtentisd AP and e Brajysion Caloutationg for Combustion Unity
Frontier 81 Deradn Redinery

Uit LIS ;
Snarce Mag OGS Reformer Fuarnace (uew) Ewrinsion Togals ’
Totential Fiving Rode (MM Do) AL |
Pullutant 1 Emiesion Factor" Husissions 06siyr) (TFY)
Orwxpte HAYP
2-Bdethyinaphitalene 2AL0E Q.44 .68
3 -Mathyebioranibrens | 3RAYG .00 0.0¢
FA-Dimethylbenalaaniiracene 1805 602 4.59¢
Avenaphthene [T 000 o040
Acumaphtiylone L BEAG (3. {5} 0.0
Aathysesne 2 AE-DE .03 Q00
Herx{alunthatene 18606 [ 39,08
Benzone . 5,1 E03 3,78 0,06
Henzol{n)pyras e 43S dan _ .00 '
Honzolifunrmthine 1EEADG B.00 ) a0
Bonolbiperylone [Ease 5,000 040
Banra(k) fhucrantinne 1T 08 (.0 (.00
Chrysene 1,3B.0% 0.00 .00
THbunnis, Dantiracens L2E-08 0,00 juldle
Dichlorobeamds 13503 Tk 0.8
FEluntantiione 30006 401 0,04
Fluorting 28548 4.4 403
TFormaidehyds 7AE-I2 13526 G047
Hewake LAED0 12835 1.62
el 1,2, 3udlpynee | REDS 1 0.0
Maphithtiene ) 41504 ER 3.000
Plienanthrens .03 00
Pyrenc 4.1 G0
Toluene [ER .60
WMelal HaP .
Acsmnic ENED 0,36 5,04
Bavtun 44803 794 2.0
Betylliuen 12805 002 1,08
Cadiinm TAE0E 158 puel
Chromizm 1A 28% 40
Clobnlt B.A8.5% 848 440
Coppa 33844 L33 4.0
Mangancss 3 HEG (.58 L
Mberouey L6544 Q7 100
Mofyhdenm FAE03 | R:E Ba0
Higkel PR 99 0.80
Sedenivm .04 0.40
Vanzdion 4,13 ) 0.50
Tive 524 .03
gl 1147 : J4T289 14
Fuel Flow (eifyr) 803, 529.411.948
Anmat Average Carbas Content (ky Crxy fael) | 085
Annnal Avorags Moleoufay Weight Ufi-nei} 2304
Halar Valarae Geaversiesn Faclor (00-63° F) 259,50
HHY (inmBtadef} 8,801
WTHG - Oy - 345 574,388 172,087
GHG - M0 (kM Brm) 1.86-03 4,056,320 1403
GHG - O, GgMsd B =0 4363 0,36
Total COe - 173,520.28
Moreg

U fymisninn Frarors i unily q):"{ibfll}ﬁﬂzf); from AP-82 Tatde 143 Tor Crpante HAPs, aud able 143 far Sl VAR, dated 708,
) (0 eavsivns are caiulaied based so B, C-% &2 0O md By, £-2 for CHL and PO w40 CFR §55.33
O et Marnrdoos fir Paflursats {HARY)

P w0 ¢ . ., = 2]
T gial carbon sopiess meleenisewe{ght and oot eament with sostimgeny v vsed Lo caloulate GG
Sapr Saviranmerial Cansifilng LF
piiiteed Aprii 2013
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Uilfive of Pollution
o B United States Frevention and Toxcs Drecember 1998
ﬁ . Envivonmental Protection Agency Washingion, 0 20460 EPA 745-B-90-004

EPCRA Section 313
Questions and Answers

Revised 1998 Version

Section 313 of the
Emergency Planning and
Communilty Right-to-Know Act

Toxic Chemical Release Inventory




SECTION 4

1998 EPCRA Section 313 Questions and Answers

Releases,
Basis of

Lstimeate

Refeases,
Emission
Fuaclors

Basis of
Estimate,
Emission
Factors

Releases,
Basis of
Estimte,
Emission
Factors

Estisating
Releases,
Section 8

“7 ig used only Tor published emission factors which are chemical speeific,
Howover, in this case, the company wonld wse "0 which is used 1173t
measured feaks generally or applied nonpublished factors developed atother

Jacilities,

499, i toinl refeases are obtained using o combination of estimating
techuigues, bow do we report “Basis of Estimate®” in Section 5, Column
B?

Report the basis of estimate code associated with the technigue used to
calculate the mmajor porfion of cach releare eniry, Bee sxamples in The cument
Form R instractions.

500, Are SQUME (Synthetic Organic Chesdeals Manufasturing
Industry) eraission faciors applicable o the petrolenm refining industry
a% veeli as to organie chespleal manofactarers?

YWes, SOCM! fugitive emission factors can be used lor the petreleim refining
mdustry even theugh they ore bassd upon synthetic organic chemicals
manufactring, The refinery user would have to correot for differences in
concentrations of the mixfres, because SOCMI factors sve based vpon pure
substances being refeayed,

501, Are emndssion factors published by other than EPA sourees reported
as an “E7 or an “0™?

Pubtished emission fctors by scurces other than EPA that contuin chemical
specifle emission rates may be roporicd as “E”. Published emission Tactors
that are not chemical specific are indicated as O™,

302, BEPA’s fugltive cvpigsion Factors for equipment leaks for the
 Synthetic Organic Chemicals Manufactwring Indugtry (SOCMI) and

somie air smission facters listed in EPA%s dovument AP-42, Compiiation
of Ajr Pollutant Emission Factors, are sol chemden) specific, Should the
hasig of estimate cods be entored as “E7 o “0O77

Uss “0 for non-chemical-specifie emisslon fotovs,

803, A covered faciity bas estimated fagitive emissions to be 52 pounds
and, based on their Iack of precision in this estimate, bave repovied i as
vauge code B (11-49% pounds) in Section § of the Form . When
reporiing the qeantity refegsed in Section 8.1, what guantity shenld they
use te vepresent thelr fugitive entissfons when adding up sll releases: 52
{the caleniated result) or 255 {the midpoint of the range)?

The alr ernissions reporfed in Section 8.1 should be 52 pounds unless the

Jaciliy has better fnforiation about thelr emissions. Facilitles are not

164
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HGT-3 Average YOO Content Calenlations

{Total VOO Emissiony Total Emissigns}

Companént Type Valves Vajves Yolvee | Pump Seeld Comp. Seald Rel Valves] F¥langes Owwn“?.m:a Samplivg | Prdeess | VOT Content
Berviee Type {3an T4 Ldg, | Hvy Ldg | Lt Lio as/Vam. Al Lines, All | Connall Drraius Wit
LROCRE Factors
it hyicempanent) TGOS #0038 IXEETETY o004 00956 DRGGIE A.0057 D033 500013 -
Tetal Component Cennt 93 § 6 0 o 4 2348 3 ¢ a -
Plaxt Fuel (s Component Conrs 7 o i o 2 166 0 5 g 13
Apsrania Componeri ot 2 g 0 @ 2 5 & & 4 &
Compopent Type Vabres Yalvis Valves i Pump Seals Com . Sealy Hek Yalves! Flauge | Open-End | Samipling | Provess Tmpsions (¥ OU Emissions
Service Type (a5 Li Lig, | Bey.lis. 1 Lt L. Gas'¥op. Al Lings Al | Con.tll { irasiss {Ei/hr (Jhr]
Tlani Fuel Gas 0.827 o b 3 0,1871 0.4786 O o ¢ 0.25 2]
£ o008 1 G i G 91971 AGHT (s 3 & 9.2F 50
Eatal 044 fkrx]
Averuge V3O Coutent
- T

Suge Eaviroainsnd Lansulileg LY
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Attachment 8
Dotalled Calcolations for HGU-3 Atmespheric Vents



Takle B-13

F3U-3; Potential Atmospheric Vent Emission Calealaticns
Frostier KE Dovrado Refinery

Tetx!

Methanel AMEWRIE

Biresm Nagss Flow Rate | -~ Compesition | Composition I Methans] Emissions - Ammonie Banlssions

{infhry (ppmw) {ppmmwy bR {toy} {/er} (v

Steam Supsrheat Coll 103,575.45 51 26 538 0055 274 0,033

Degasifier 1431771 32 27 G.L7 032 0,04 3.17

3 am T
Blowdown Lrum 20,60 73 2.8 122506 | 444E07 | 467E0T | 170B07
{Intermitlent Biowdown)
Blowdgwn Iam 7177 7.3 2.8 501 126504 | 201B-05 | 482805
{Degasifior down .
.46 {1.3% 278 3,30

Notes:

1} The Steam Superheat Coll vents 12/hrs per cold startup apd there are 2 cold starkps/year
73 The Degasifier vent continuously

53 The Blowdovan Drion (Tatenmitient Blowdown) vents for
43 The Blosvdown Dvum (Degasifer down) vents 2. days per year

Saga Ervirommenial Conpsulting LP

April 2613

39 seeonds, once per shift, with 2 shifis per day

Frantier EI Dorado Refiaig LLO
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Detstied Calcutations for HGU-S Amospheic Vents

Steam Superfet Coff - Methans! Smission Daloiictions

Slowdewn Drum (niermifieny - Wathenal Eminsion Calcuiations

_asssrad § e 1 51 seee 1 % 1 o7a 1 om % osee 1 o
TH | T TTRENRT AR ¥ i [
536 | ke ] = ursds 1 b ] g 1 shifis gas | amys
[ re i I [ day I w R
Steam Superhoat Dol - Ammoiiz Emission Cakataiions Blowdvwe frum ntarmittent) « Amemania Emlesivy Calcalatians
274 M wmon 1Bl w b e | r
oW [ TR = seo
z | strup | I wn i = aerear 1 & |z L s | a8 1 daw
Ty F A | B g | I ETI W 000
Srmppasifiars Emrission GF BlowHowm Drtem [Dogasiiee Doy - Halfano! Emission Catvulations
T T T T O i ]..0E mry B ] 73 i 0= o).
B ]300, | fr RS I #r
wor ) B | &go | ows | joden | = a0l 4w [ wa b ke bz | dwe
I Tow | o |’ ] T =1 T Sy | [ 305
Degasiier - Ammonia Emission Caltwisiions Rlavidown Dyur (BagssTier Down} - Ampyouls Spissien Cafralaions
setry b boar b= om I B ypFt Loow  bozB § o= 201803 i
["nr § 1080500, [T T R ne
304 ] ioeves 1w [ o § o= porEar | o booza ) bw P2 Y ey
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